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(57) Abstract 

A variable resistance device which includes a 
first annular contact member (31), a second annular 
contact member (32) coaxial with the first annular 
contact and being segmented, at least one resistance 
(33) connected to each segment, and a contact member 
(40) coaxially rotatable relative to the annular contact 
members which is at all times in contact with the first 
annular contact member (31) and which can selectively 
contact individual ones of the segments (32) so as to 
provide a variable resistance. The device is particularly 
suitable for use in a level gauge for and LPG tank and 
has a body (10), a magnet assembly (20) within the 
body and which is associated with the rotatable contact 
member (40) and rotates therewith, the magnet assembly 
being associated with a rotatable magnet assembly 
within the tank so that the position of the rotatable 
contact member reflects the position of the magnet in 
die tank. 
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VARIABLE RESISTANCE DEVICE 

This invention relates to a variable resistance device and in 
particular to such a device which is particularly suitable for 
use in a fuel gauge and sender for use with liquid petroleum gas 
(LPG) tanks. 

Gauges of the type to which the inventions, in the exemplified 
sense , have been known and, in general, terms, they include a body 
in which there is located a rotating member which carries three 
components. The first is a magnet which is attached to the rear, 
as we will define it of the device, a wiper arm, and an 
indicating needle or the like. 

Associated with the rotating member, there can be a face plate 
or the like which is graduated and is adapted to be mounted 
behind the indicating needle to give an indication of level and 
an annular wound coil which is adapted to be located coaxial ly 
with the member and to be contacted by the wiper so as to form 
a variable resistance. 

Outputs are provided which permit the resistance to be placed in 
circuit to give a remote indication of the position of the 
rotatable member. 

The device, as a whole, is adapted to abut a normally sealed tank 
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with the magnet in operative alignment with a rotating shaft 
within the tank which shaft can have associated therewith a 
corresponding magnet, the shaft being driven by a float so as to 
adopt a particular angular orientation for any particular volume 
of liquid in the tank. 

The two magnets interact so that as the rotatable shaft in the 
tank is rotated by movement of the float so the two magnets 
remain in an effectively fixed alignment, that is that the 
rotatable member in the gauge rotates with the rotatable shaft 
and there is an indication of the position of the float. 

These gauges, whilst more or less satisfactory, have had two 
basic problems. 

The major one of these is that the movement of the float in the 
gas tank is not linear. 

It will be appreciated that gas tanks are normally cylindrical 
and even if the float is located to move in a vertical plane 
transverse to the axis of the tank and the float itself passes 
through the axis in its movement, it will be appreciated that 
equal changes in heights of the liquid in the tank will represent 
different volumes with the volumes adjacent the full and empty 
positions being very substantially less than those in the 
intermediate positions, and, if the float is moving in an arc, 
this is exacerbated. Because of this, if it is required to 
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provide a linear output, then the coil winding has to be done in 
such a way as to take into account these variations in volume. 

Further, for tanks of different shapes, and/or tanks having the 
float located in different positions, then there has to be a 
different coil winding for each such tank. Further, different 
users of devices of this type may require different maximum 
resistances which, again, necessitate differently wound coils. 

The second difficulty which has been found with rheostat type 
devices is that, after a period of use, there can be wear on the 
wiring of the coil which wear causes variations in the contact 
between the wiper and the coil and thus of the indicated 
resistance with time. 

It is a first object of the present invention to provide a 
variable resistance device which can readily be modified to 
provide required outputs and it is also an object to provide such 
a device which minimises mechanical difficulties which have 
previously occurred. 

The invention, in its broadest sense, provides a variable 
resistance device which includes a first annular contact member, 
a second annular contact member coaxial with the first annular 
contact and being segmented, at least one resistance connected 
to each segment, and a contact member coaxially rotatable 
relative to the annular contact members which is at all times in 
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contact with the first annular contact member and which can 
selectively contact individual ones of the segments so as to 
provide a variable resistance. 

It is a feature of the invention that the individual resistances 
can be selected to provide a value appropriate to the required 
value at any particular point of contact. 

In a particular aspect of the invention when it is applied to a 
liquid gauge associated with an LPG tank or the like, the 
rotatable contact member rotates with an assembly which is 
provided with at least one magnet on its inner end and which is 
rotated by the rotation of a complimentary magnet within the 
tank. 

It is a feature of this invention that we provide a pair of 
magnets diametrically spaced relative to the axis of rotation 
which cooperate with at least one magnet on a shaft rotated by 
movement of the float to cause the rotatable contact member to 
assume the required position. 

In the LPG cylinder valve application, there may be a needle 
pointer in association with a scale to give an indication of the 
level of liquid in the tank. 

Also, I may prefer to provide the unit in a sealed container 
which may have means whereby it can be directly connected to a 
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device with which it is used or be adapted to be received in a 
carrier which can be connected thereto. 

In order that the invention may be more readily understood, we 
will describe, in relation to the accompanying drawings, one 
particular form of resistance device made in accordance with the 
invention. 



In these drawings: 

Figure 1 is a front perspective view of a device for use with 
an LPG cylinder; 

Figure 2 is a section along line 2-2 of Figure 1 looking in the 

direction of the arrows; 
Figure 3 is a view of the rear of the circuit board carrying 

the resistances; and 
Figure 4 is an elevation of the wiper. 

Whilst the resistance device to be described is described in 
relation to one to provide an indication of the fuel contained 
in an LPG gas tank, it is to be understood that the device can 
equally be well applied to other applications where it is desired 
to provide a variable resistance which may need to have 
characteristic not readily provided by an annular coil, 
specifically one which is not required to provide an output which 
has a regular relationship with the position of a wiper. 

As described earlier, liquid level gauges of this general type 
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are well known and physically the gauge of the invention, as 
illustrated in Figure 1, can be of the same dimensions and the 
same general physical appearance as previously known gauges. 

The gauge may have a body 10 which is substantially cylindrical 
and may be of the order of 30 to 35 millimetres in diameter and 
within this body 10, there is mounted a calibrated card 19. 

The body may be made to two components 12, 13 of a transparent 
injection moulded plastics material which are interconnected to 
effectively seal the gauge. 

Extending outwardly from the gauge there may be a pair of 
contacts 14, and, as is conventional, these are located as to 
extend from the front face of the body as the gauge will normally 
be located against or in a recess in a gas tank. The contacts 
14 enable connection to a repeater gauge located in the vehicle 
or other device with which the gas tank is associated. 

Assuming the tank is in a motor vehicle, the manufacturer may 
provide a gauge in his normal instrument panel assembly, if gas 
is to be provided as original equipment, or the fitter could 
provide a separate gauge normally mounted on, under or otherwise 
associated with the dash. In either case, such a gauge is 
operated from the sender on the LPG tank. 

The particular construction of the casing will not be further 
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described except to say that for some applications , we may 
provide a ring or the like 16 which can receive the gauge and 
which itself can have fitting lugs 17 or the like so that the 
gauge can be fitted to a surface. Alternatively, we could 
provide fitting means as part of the moulding of the body. 

Located in the body and adapted for rotation therewith is a 
magnet assembly 20 which includes a recess 21 which receives an 
extension 22 extending inwardly from effectively the centre of 
the body component 12. The magnet assembly has a rotatable member 
23 axially thereof and extending outwardly therefrom. 

The magnet assembly may itself be a cylindrical moulding and in 
a preferred embodiment can have a pair of magnets, not 
illustrated, mounted diametrically therein and with different 
poles pointing outwardly. 

These magnets as indicated earlier herein provide the means for 
coupling the magnet assembly 20 with a corresponding assembly 
associated with a rotatable member in the gas tank which 
rotatable member is rotated by movement of a float which would 
normally have a toothed quadrant engaging a gear wheel coaxially 
with the rotatable member. This will not be further described. 

In the body 10 and adjacent the front thereof, there can be the 
calibrated card 19 through which the outwardly directed member 
23 passes and the outwardly directed member has a needle pointer 
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24 or the like connected thereto. This pointer 24 registers 
against the calibrations on the card 19. 

The outwardly directed member 23 may be held in a bearing 25 in 
a circuit board 30, to be described later herein, to ensure, in 
association with the recess 21 and the extension 22, ready 
rotation of the magnet assembly. 

The foregoing can, as mentioned, be very similar to conventional 
arrangements and are not, in themselves, critical to the 
invention. 

The means to obtain a required resistance which varies with the 
orientation of the rotatable member comprises a wiper 40 and a 
resistance assembly comprising a circuit board 30. 

It is to be appreciated that the wiper 40 as shown in Figure 4 
is at a very much larger scale than the circuit board 30 as- 
illustrated in Figure 3. The diameter of the wiper 40 is 
effectively the same as the diameter of the segmented contacts 
32. 

Referring generally to Figure 3, we show a circuit board 
arrangement which in practice would have an overall diameter of 
less than 30 millimetres and has a first annular contact member 
31 and the surrounding segmented contacts 32 previously referred 
to. 
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Connected to each of the contact segments 32, there is at least 
one resistance 33 and in most cases two resistances in series 
which resistances can be in the form of surface mount 
resistances. Each of the resistance sets are connected in series 
with resistance 34, being connected to a conducting portion 35 
on the circuit board and resistance 34 is, in turn, in connection 
by way of a conductor 37 with the blade connector 15. 

The annular contact member 31 is in connection with a second 
conducting portion 36 to which, in turn, the blade connector 14 
is connected. 

The wiper 40, as shown from Figure 2, is located on the magnet 
assembly 20 and this has three upwardly extending wiper arms 41, 
42 and 43, only two of which are seen in Figure 2, arms 41 and 
42 both being in connection with the annular contact member 31 
and arm 43 being in connection with the segmented contacts 32. 

It will be seen that there is a continuous circuit formed between 
the blade connector 14 by way of the annular contact member 31, 
wiper arms 41, 42, the wiper 40, the wiper arm 43, the segmented 
contact members 32, the resistances 33, the conducting portion 
35, and the blade connector 15. 

Thus depending upon the total value of the resistances 33 
associated with any segment, so the resistance between the blades 
14 and 15 for any particular angular position of the wiper 40, 
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and that is the position of the magnet assembly 20, will be 
fixed. 

The wiper may be in contact with two segments 32 at any time but 
the effective total resistance will be equivalent to that of the 
"lower value" segment as the other resistance is shorted out. 

It will be seen that an arrangement such as that proposed has 
very substantial benefits in that, for any particular required 
output resistance or arrangement of resistance, it is only 
necessary to change the surface mount resistors on the circuit 
board and all other components will remain identical. 

This would mean, in more general terms that if it was required 
to provide a linear logarithmic anti-logarithmic or other 
variable form of output, this could also be achieved simply by 
the correct selection of the resistors on the circuit board. 

This would not only provide a very flexible arrangement for gas 
fuel gauges but also a most satisfactory arrangement where other 
forms of variable resistances are required to be used. 

Again, whilst we have described one particular form of the 
invention specifically as applied to LPG fuel gauges, the 
invention can be used wherever a variable resistance is required 
and particularly where such a resistance which does not follow 
a smooth curve, such as linear, log or anti-log is required. 
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The claims defining the invention are as follows: 

A variable resistance device which includes a first annular 
contact member, a second annular contact member coaxial 
with the first annular contact and being segmented, at 
least one resistance connected to each segment, and a 
contact member coaxially rotatable relative to the annular 
contact members which is at all times in contact with the 
first annular contact member and which can selectively 
contact individual ones of the segments so as to provide a 
variable resistance. 

A variable resistance device as claimed in claim 1 wherein 
the resistances connected to each segment are connected at 
their other end to a common conductor, the variable 
resistance being between the first annular contact member 
and the common conductor. 

3. A variable resistance device as claimed in claim 1 or claim 
2 wherein the individual resistances can be selected to 
provide a value appropriate to the required value at any 
particular point of contact. 



1. 



2. 



4. A variable resistance as claimed in claim 3 wherein the 
rotatable contact member and the common conductor are each 
connected to a terminal whereby electrical connection can 
be made therewith. 
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5. A variable resistance device as claimed in any one of 
claims 1 to 4 wherein, when it is applied to provide a 
liquid gauge associated with an LPG tank or the like, the 
rotatable contact member rotates with an as embly which is 
provided with at least one magnet on its inner end and 
which is rotated by the rotation of a complimentary magnet 
within the tank. 

6. A variable resistance device as claimed in claim 5 wherein 
there are a pair of magnets diametrically spaced relative 
to the axis of rotation which cooperate with at least one 
magnet on a shaft rotated by movement of the float within 
the tank to cause the rotatable contact member to assume 
the required position. 

7. A variable resistance device as claimed in either of claims 
5 or 6 wherein there is a needle pointer in association 
with a scale to give an indication of the level of liquid 
in the tank. 

8. A variable resistance device as claimed in any one of 
claims 5 to 7 wherein the unit is in a sealed container 
which has means whereby it can be directly connected to a 
device with which it is used or be adapted to be received 
in a carrier which can be connected thereto. 
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